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Much has been written on pernicious anemia, particularly from 
the point of view of the internist and from that of the neuropathologist, 
but with the exception of Barrett’s’ excellent articles and Lurie’s? 
more recent communication, relatively little has been contributed in 
English, at least on the psychiatric aspect of this condition. This is 
especially true with reference to the difficulties that arise in patients 
who present arteriosclerotic symptoms with mental features before it 
can be definitely demonstrated, by neurologic examination or by the 
blood picture, that the case is either purely one of pernicious anemia 
with mental symptoms, or a combination of arteriosclerosis and perni- 
cious anemia accompanied by mental disorder. As monographic litera- 
ture points out, and as hospital experience everywhere daily confirms, 
pernicious anemia with cord changes is more common than is recog- 
nized by the conventional textbooks on nervous and mental diseases. 
If the cases in general hospitals and in private practice were, or could 
be, followed closely by the neuropsychiatrist, a greater number of 
patients showing varying degrees of abnormal psychic reactions would 
probably be found. This might also be said of arteriosclerosis, and is 
borne out by the author’s observation of cases seen in several out- 
patient services during the past three years. 


*Read before the March meeting of the Detroit Neurological Society, 
March 11, 1920. : 

1. Barrett, A. M.: Mental Disorders and Cerebral Lesions Associated with. 
Pernicious Anemia, Am. J. Insanity 69:1063, 1913; Mental Disorders Asso- 
ciated with Pernicious Anemia, Fifth Bienniai Rept. State Psychopathic Hos- 
pital, Ann Arbor, Mich., biennial period ending June 30, 1916. 

2. Lurie, L. A.: Pernicious Anemia with Mental Symptoms, Arch. Neurol, 
& Psychiat. 2:67 (July) 1919. 
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There are probably many more cases of both arteriosclerosis and 
pernicious anemia that show associated mental symptoms than is gen- 
erally recognized. Since the associated mental symptoms are not 
necessarily characteristic of either of these two diseases, and the blood 
picture characteristic of pernicious anemia in general, and the neu- 
rologic picture in particular — when the cord is involved — may both 
suddenly appear in cases that have hitherto shown only symptoms that 
belong to, or might be interpreted as peculiar to, arteriosclerosis, it 
becomes apparent how important itis to be guarded in any attempt to 
differentiate arteriosclerotic insanity from pernicious anemia associated 
with mental disease. It is quite possible that both conditions may 
exist in a given case. The following case is reported as an example. 


REPORT OF A CASE 


History.—(Case No. 2586, State Psychopathic Hospital, Ann Arbor, Mich.; 
courtesy of Dr. A. M. Barrett, director.) 5S. L. G., a woman, aged 54, married, 
housewife, an American, was one of nine children. One sister died of pneu- 
monia, and one of cancer, ages not given. One brother died of cerebrospinal 
meningitis at the age of 16, and another brother who was feebleminded, died 
at Traverse City (Michigan State Hospital). The family history was reported 
as otherwise negative. 

The patient was bright in school, but somewhat retiring and seclusive in 
her habits, preferring books and home to outside companionship. She married, 
happily, at the age of 20. She was a good housewife, but inclined to be 
overeconomical, disinclined to have a dollar spent unless it was absolutely 
necessary. Her religious life was not out of the ordinary. 


Previous Medical History—This was reported as negative, except for a 
brief “nervous spell” twelve years before. 


Present Illness--According to the husband, the present illness was gradual 
in onset, and extended over a period of at least three years previous to admis- 
sion to the State Psychopathic Hospital on May 27, 1919. At that time the 
patient expressed the desire to take care of the chickens in order that she 
might have the proceeds from that part of the farm business. This idea 
apparently grew out of the patient’s desire to raise sufficient funds to visit 
a son who was then living in the West. The husband granted her request 
and agreed to do the more difficult work, but insisted that she look after the 
poultry. She did so for a year with fair success. Then (two years ago) she 
began to develop delusions of a whimsical character. Because the hens were 
laying poorly and the chickens dying off, she imagined her husband was 
killing them and selling them and the eggs in order to buy dresses and fur- 
niture for a woman close by. Later she included every woman of the neigh- 
borhood in her delusions but never set traps to catch or expose her husband. 
Then she imagined everybody was ridiculing her. She began to suffer from 
sleeplessness and restlessness and lost weight. A year before admission, she 
began to have hallucinations and grew irritable, and on several occasions threat- 
ened her husband. She frequently showed emotional instability, crying most 
of the time. The husband furnished no history of any similar previous attacks, 
but spoke vaguely of her suffering a “nervous breakdown” about twelve years 
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before, being confined to bed for about three weeks. After recovering she 
worried about things in general and did not seem to reach her normal level 
for almost a year. 


Physical Examination—On admission, the patient appeared to be in a gen- 
erally rundown condition. The musculature was poorly developed and of poor 
tone. There was almost no panniculus. The facial expression was one of 
apprehensiveness. The skin was dry, warm and fairly elastic, but showed 
a marked pallor. There were no scars, eruptions, or abnormal pigmentations. 
The neck was negative except for noticeable venous pulsations. The tongue 
showed only a slight fine tremor. Examination of the cardiovascular system 
revealed that the apex of the heart was in the fifth interspace at the nipple 
line. The heart sounds were fairly well heard and the only abnormality was a 
slight systolic murmur at the apex which was apparently hemic in type. The 
arteries and veins showed slight, if any, evidence of sclerosis, but there was 
some varicosity of the veins in the lower extremities. The pulse (rate 100) 
was of fair quality, rhythmic and synchronous. The blood pressure was sys- 
talic, 150; diastolic, 96. A week later, the heart sounds were of poor quality, 
accentuated in all areas, and the blood pressure was systolic, 160; diastolic, 
100. There was a distinct arcus senilis in each eye. 


Neurologic Examination—On admission the neurologic examination was 
negative except for fine tremors of the extended hands, tongue and closed lids. 


Laboratory Examinations—Urinalysis showed nothing of any significance 
with the exception of a rather low specific gravity (1.002) and the presence 
of a few white blood cells. : 

Blood: Examination of the blood showed a red count of 4,000,000 and a 
white count of 5,850, a hemoglobin of 75 per cent. and a negative Wasser- 
mann test. 


Mental Examination—There was nothing unusual in the patient’s general 
appearance and attitude toward the examiner except for a slight flushing of 
the face and an inclination to be playfully cynical. At times during her nar- 
rative she was slightly emotional. There was no evidence at that time of 
any abnormal psychomotor activity other than that which appeared to be 
associated with the slight circulatory disturbance, mild tremors and arrhythmia 
with inconstant tachycardia. 

She denied dreaming, but admitted that she had frequent crying spells 
which prevented her from going to sleep. Memory for remote events was 
unimpaired. Simple calculations were done deliberately and slowly. She 
returned the “Shark Story,’ however, as follows: “The son of an oriental 
governor was on a boat when he was struck by a shark. He was cast over- 
board.” 

The patient was correctly oriented in all three spheres. Her stream of 
thought was clear, but not always relevant, and was very circumstantial. She 
went into endless details about her husband’s mistreatment of her in the matter 
of the chickens, and it was almost impossible to keep her from reverting again 
and again to this topic. Except for this delusional trend she was logical. 

The patient’s content of thought has already been referred to in the anam- 
nesis furnishel by her husband and in the preceding paragraph. It is further 
elaborated in the patient’s own narrative, which adds facts of value relative 
to her physical condition as well as to the nature of her mental disturbance. 
In addition to the “nervous” condition (twelve years before) mentioned by 
her husband, she spoke of having had some form of cardiac disturbance four 


Downloaded From: http://archneurpsyc.jamanetwork.com/ by a University of California - San Diego User on 06/06/2015 


58 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


years before admission. She fell to the floor and was unconscious for an hour. 
A year later she had a similar attack. Both attacks were sudden in onset, 
and were preceded by a feeling of weakness but not accompanied by vertigo. 
The account of these attacks was confirmed by her husband. Her mental 
symptoms developed about that time. 

' Her narrative, condensed, was as follows: “I was anxious to see my son 
who was in the West. My husband, feeling that we could not bear the expense 
of the trip,:led me to ask him to turn over the profits of the chickens to me. 
Mother gave me some chickens as personal property, he took the money from the 
eggs and pretended to pay the grocery bills with it. When I complained of 
having no clothes he said I could have all the profit from the chickens. That 
was three years ago.” She then went into endless detail about his deceit, 
‘attention to other women, etc., and continued: “About a year ago this grew 
gradually worse. I became nervous, cried a great deal, and was almost 
frantic over my losses. Last Christmas he even went so far as to change 
a rooster on me. One afternoon he took me to town; on our return eleven 
pullets were gone. Later in January, I received a message from my son in the 
West that he had influenza. I went to town for the telegram and on my return 
found more chickens changed and gone. The longer it went on the crazier I 
became over it.” 

When questioned closely why her husband did all these things she could 
offer no other reason than that he was not contented with her. She appar- 
ently had no insight into her condition. That her husband had been consid- 
erate and patient with her was confirmed later by the son from the West and 
by neighbors. 


Ophthalmologic Examination—On June 5, nine days’ after admission, the 
patient was referred to the Department of Ophthalmology for an opinion rela- 
tive to the condition of the fundi. They reported, in part: 

Right: Arteries somewhat contracted; some arterioveious compression; 
nerve head pale and yellow in color; very heavy choroidal ring; some of the 
veins slightly tortuous. Foveal reflex not made out. 

Left Eye: Lamina cribrosa veiled. Both the arteries and the veins some- 
what contracted. Cor 

Diagnosis: Anemic fundus; angiosclerosis. 

Heart Examination—She was referred to the department of internal medi- 
cine for an examination relative to the condition of the heart. This report 
was made: Soft systolic at the apex—aortic roughening—possibly hemic 
murmur; no evidence of decompensation. 

The last report was dated July 1, thirty-five days after admission. Up 
to that time there had been no change in the patient’s general physical or 
neurologic condition, but the mental symptoms had become more acute, 
although this change was gradual, with variable intervals of relative quiet. 
On June 9, she insisted, and for many days repeated the idea, that she had 
been sent to the hospital to be a “subject,” to be “ground up in a machine,” and 
was certain that “sanitariums have to have subjects.” She became restless, 
was frequently out of bed, refused food, saying that she could not digest it, 
and had periods of alternating talkativeness and uncommunicativeness. For 
the next two or three weeks she repeated her fears of being “ground up” 
almost daily, but never with a convincing air. At night, however, she occasion- 
ally paced the floor of her room and begged the nurse or the physician to 
put her out of the way and end her agony. 
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Diagnosis—On June 25 her case was presented before a staff conference, 
with the diagnosis of arteriosclerotic insanity. This diagnosis was accepted 
by those present at the conference, and the case was entered under this 
classification on the hospital records. The diagnosis was reached on the 
basis of this summary of the case: 

1. Family History: This was negative except for one feeble-minded or 
insane brother. 

2. Gradual Onset: The onset was at least three or four years in duration. 

3. Symptoms and Episodes Before Admission to the Hospital: Three or 
four years ago she had mild apopletic or syncopal attacks, two years ago she 
was sleepless, restless, lost weight, and had mental symptoms, chiefly delusions 
of persecution of a whimsical character and ideas of infidelity. Finally she 
became irritable and threatening and emotional instability was quite marked. 

4. Physical Findings: There were malnutrition, pallor of the skin, flabby | 
musculature; cardiovascular symptoms, including a faint systolic murmur 
at the apex. The blood pressure was systolic, 160; diastolic, 100 She had 
arcus senilis, anemic and angiosclerotic fundi and mild varicosities. 

Laboratory Findings: These and the serologic findings were negative. 

Mental Symptoms: There were emotional instability; slight disturbance 
of memory for recent events; circumstantial and at times, irrelevant stream 
of thought; delusions of persecution by her husband and of infidelity (never 
firmly voiced by the patient). These were the leading symptoms during the 
first three weeks’ residence in the hospital. Gradually the mental symptoms 
became more severe and included terrifying delusions of bodily torture, 
apprehensiveness, agitation, increased psychomotor activity and transient 
periods of mild confusion. 

Change in the Picture —About July 1 she was again referred to the Depart- 
ments of Ophthalmology and Internal Medicine. The former reported “angio- 
sclerosis in both fundi with some appearance of anemia”; the latter reported 
“systolic murmur and symptoms of simple anemia, advised simple tonics.” 
On July 3 another blood count was taken which showed the following startling 
results: 1,420,000 red cells; 1,530 white cells; differential count—small lym- 
phocytes, 20 per cent.; large lymphocytes, 24 per cent.; transitionals, 9 per 
cent.; polymorphonuclear neutrophils, 45 per cent.; eosinophils, 2 per cent. 

On the same day that this count was made, another neurologic examina- 
tion revealed the following positive findings not noted in repeated previous 
examinations: The biceps and triceps reflexes were increased on both sides. 
The knee jerks and Achilles’ jerks were not obtained on either side. Abdom- 
inal and epigastric reflexes were not obtained. When the tuning-fork was 
applied to the bony prominences, there was no perception of vibration from 
the patellae down, including both tibial and malleolar surfaces. Both con- 
junctivae were hypesthetic, the left more so than the right. The blood pressure 
had fallen to systolic, 102; diastolic, 60; but the pulse rate was 102. The right 
fundus showed what appeared to be small hemorrhagic foci. The case was 
again referred to the Department of Ophthalmology, which replied, on July 8: 

Right Eye: Media clear. Physiologic disk plus. Lamina cribrosa veiled; 
nerve head oval; long axis vertical. Rings plus. Choroidal conspicuous in 
whole lower half of disk. Arteries somewhat contracted and pale. Some 
arteriovenous congestion. Veins somewhat tortuous, although no engorge- 
ment. Just below the disk, down and nasally about one third of a disk 
diameter, is a smal! round hemorrhage, petechial state, recent in part, the 
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other portion old and has been absorbed. Along the temporal veins about 
the disk down, are absorbed hemorrhages, below the retina. Foveal reflex 
not made out. 

Left Eye: Vessels essentially same as in right eye. Just one-half disk 
diameter below the disk along the vessels are two grayish-white spots appar- 
ently old hemorrhages. No venous hemorrhages seen in this eye. Foveal 
reflex not made out. Edema of the retina in both eyes. 

Another blood count made four days later, July 7, showed: red cells, 
1,240,000; white cells, 1,600; small lymphocytes, 20 per cent.; large lymphocytes, 
30 per cent.; transitionals, 4 per cent.; polymorphonuclear neutrophils, 30 per 
cent.; eosinophils, 2 per cent.; normoblasts, 4 per cent.; megaloblasts, 10 per 
cent. There were many stippled cells and oval-shaped red cells; polychro- 
matophilic red cells were also observed. The blood count did not change 
for the better, the red cells falling as low as 900,000, and the hemoglobin 
ranged between 30 per cent. and 50 per cent. 

The mental condition became progressively worse. She became garrulous 
and rambling in conversation. At times she was unclear and disoriented, 
and became fatigued easily on the least mental effort. Terrifying delusions 
became more pronounced; she was to be “ground up” in terrible machines; 
her arms, hands and legs were to be “cut off,” etc. Her mood and manner, 
however, were frequently out of harmony with such depressing delusions ; 
she was cynical, playful and jested in a gruesome way. She had temporary 
flareups of slight improvement parallel with a slightly higher red count; but 
on the whole she grew steadily worse. She talked of receiving electric baths 
at night and of poison in her food and drink. On August 6 she became 
uncontrollable, had to be isolated, and died on August 19. The family refused 
necropsy. 

Change of Diagnosis——It is hardly necessary to state that the diagnosis was 
changed from that of a case of simple arteriosclerotic insanity to one of 
pernicious anemia with associated mental disorder. The arteriosclerotic ele- 
ment could not be ignored, however, and the case taken as a whole appeared, 
from the clinical standpoint, to be one of pernicious anemia with marked 
mental symptoms, particularly paranoid tendencies in a person showing arterio- 
sclerotic symptoms. 


This case shows the difficulty of differential diagnosis in pernicious 
anemia. The arteriosclerotic symptoms appeared first and obscured 
the final diagnosis. Added to this, the mental symptoms, when the 
case was first seen, were sttch as could occur in either pernicious 
anemia, arteriosclerosis or, as Barrett has pointed out, in other mental 
disorders, symptomatic of toxic conditions. 


LITERATURE ON PERNICIOUS ANEMIA WITH ASSOCIATED 
MENTAL DISORDERS 


At this point, it might be well to review briefly the literature on 
pernicious anemia with associated mental disorders. Until the appear- 
ance of Barrett’s papers,! this phase of the disease had received little 
consideration in the literature. The mental disturbances noted in this 
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condition had apparently been considered an incidental, unorganized 
terminal delirium, no dominant or characteristic psychosis having 
been noted. 

Barrett, in his series of eleven cases, was able to determine in six 
of these a more or less characteristic psychopathic process, marked 
essentially by irritability and a definite paranoid trend, the exact nature 
of the specific delusions depending essentially on the particular syn- 
drome and environment. Auditory hallucinations were observed in 
some cases and in others, definite confabulation. No marked deteriora- 
tion was observed, the personality apparently having been relatively 
well preserved. Remissions in the psychic disturbance were frequently 
found to accompany remissions in the more essentially somatic aspect 
of the disease. The picture is essentially that of a gradually develop- 
ing chronic condition, paralleling in a general way the progress of 
the actual somatic condition. Barrett suggests classifying these cases 
clinically among the paranoid conditions, symptomatic of toxicorganic 
processes. 

Marcus * has noted that suggestive mental symptoms may manifest 
themselves for some time before it is possible to establish a diagnosis 
of pernicious anemia on the basis of the characteristic blood changes 
and other clinical findings. Langdon‘ directs attention to the same 
possibility and designates such cases prepernicious anemia. Initially, 
our case seems to have approximated this type. 

Lurie,? reviewing the field in a recent article, seems to endorse 
Barrett’s classification of the condition as a toxicorganic psychosis, 
remarking in addition, that the “whole delusional formation is vague, 
unsystematized and loosely connected.” In an analysis of four cases, 
Lurie finds definite visual hallucinations in two cases and doubtful 
visual hallucinations in one other and delusions of persecution and 
paranoid ideas in all four. 


DIFFICULTY OF DIFFERENTIAL DIAGNOSIS IN CASES LIKE 
THE AUTHOR'S 


It was impossible to find any reference in the literature bearing 
directly on the question we discuss, i. e., the necessity and difficulty of 
differentiating between pernicious anemia with mental symptoms and 
arteriosclerotic insanity. 

For this reason the present case is reported. During residence in 
the hospital, the case was looked on as one of arteriosclerosis until 
about a month from the day of admission, then, within the short period 


3. Marcus, H.: Psychose bei perniciédser anaemie, Neurol. Centralbi. 22: 
453, 1903. 

‘4. Langdon, F. W.: Nervous and Mental Manifestations of Pre-Pernicious 
Anemia, J. A. M. A. 45:1635 (Nov. 25) 1905, 
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of three or four days, the whole picture became dominantly that of 
pernicious anemia associated with cord symptoms and mental disorder. 
This called for a review or what might be called an inventory of the 
early history of the case as_well as of the symptoms up to the time 
when the picture became unmistakably that of pernicious anemia. 
Features that had been looked on as primarily arteriosclerotic, now 
were just as easily interpreted as those of the so-called “prepernicious” 
phase of the case as a whole. These features were: 

1. Tainted heredity (Barrett). 

2. Gradual onset, three or four years, possibly twelve, with symp- 
toms, especia]ly syncope, etc., which inaccurately reported by members 
of the family may well have been those due to anemia as well as to 
arteriosclerosis. Had a blood count been taken in the earlier attacks, 
the interpretation of the history might have been different. 

3. Delusions of a whimsical character and delusions of persecution 
(not necessarily characteristic of arteriosclerosis). 

4, Remissions in which the patient appeared to have recovered. 
These symptoms running back over a period of twelve years might be 
only “prepernicious” symptoms. Then appeared the findings and symp- 
toms that clouded the diagnosis; cardiovascular symptoms, including 
soft systolic murmur at the apex, blood pressure of 160 to 100, arcus 
senilis and angiosclerotic fundi. 

Then occurred rapid changes certainly indicative of a case of genu- 
ine pernicious anemia: low red cell count, characteristic differential 
count, stippled cells, etc.; cord changes, including lost patellar reflexes 
and lost vibratory sense, and finally the rapid and progressive aggrava- 
tion of all the mental symptoms. 

In conclusion, we wish to emphasize these points: 

1, Probably more cases of pernicious anemia are mistaken for 
arteriosclerosis than are generally recognized. 

2. Patients with doubtful cases of arteriosclerosis, especially those 
with a history of remissions, should, as a routine procedure, have fre- 
quent blood counts made, and neurologic examinations for cord 
changes. 

3. Careful history taking may reveal the so-called “prepernicious” 
symptoms in cases that otherwise might be mistaken for arterio- 
sclerosis. 

4. The lack of comment in the literature on this phase of neuro- 
psychiatry is significant, and shows ‘that the necessity of differentiating 
carefully in doubtful cases has not yet been fully recognized. 
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